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3(2), 49 
iobium alloys, recrystallization, 2(2), 35, 37 
Cobalt-plutonium alloys, phase diagram, 3 
-oextrusion 
See als materials coextruded 
1), 28; 2(3), 52 
ladding, 1I(1), 27-8 
tandem process, 1i(3), 51—2 
3(1), 52 
ympounds, radiation-induced displacement 
3(3), 42 
-ontrol materials, radiation effects, 3 
3(4), 2 
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cladding 


lefects, 


fuel elements wit! 


Sompaction, by explosion, 


cascade, 


3), 1 
summary, 


Control rods 


specific materials used in control rods 


3(2), 24 


See also 
liquid metal, 
3(4), 2 
Coolants, properties, 


3(3), 40 
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‘opper, Al gas plating on, 3(2), 47 
oextrusion with Zr cladding, 2(3), 50 
lefect production by cold working, 

2(1), 40 


diffusion bonding in liquid salts, 2(4), 43 


jefect production by radiation, 


liffusion of Fe in, 3(2), 36 

liffusion in Zircaloy-2, 3(2), 34—5 

xplosion forming, 3(4), 54 

gas-bubble formation, 1(3), 43 

growth in corrosive gas, 3/4), 16 

metallographic effects of explosion shock, 3(2 
49—50 

pressure bonding with Zr, 2(3), 50 

radiation effects, 1(1), 39; 1(2), 33; 1(3), 42—3 


3(1), 37 

rystal structure, 1(3), 42—3; 
electrical resistivity, 2(2), 3: ‘ ; 
3(1), 37; 3(3), 42; 3(4), 37 


mechanical properties, 


internal friction, 


stored energy release, 
3(1), 36 

Young’s modulus, 3(3), 42; 3(4), 37 

2(1), 17; 3 


X-ray scattering, 


radiation-induced gas formation, 
23, 42 

reaction with H.O, 2(1), 33 

small-angle X-ray scattering studies in deformed 
3(2), 26 


Copper (Al-coated), radiation effects, 3(4 8—9 


Copper (irradiated), annealing, 

3(2), 26; 3(3), 41; 3(4), 37 
behavior of He injected into, 3(3), 42 

3(4), 38 


ments on annealing, 


2(1), 40; 3(1), 36; 


dislocation loops and reactions, 
elastic -modulus 
3(1), 36 


flow-stress., 


measure 


temperature 
3(3), 42 
recovery, 3(1), 35—6; 3(2), 26; 3(4), 41 


le pendence 


1eating effects, 


small-angle X-ray scattering studies, 3(2), 2 f 
stored energy, 3(2), 26; 4), 37 


3 
2(3), 32 


pressure sell 


acancy formation, 
OFHC 


solid-phase 


opper gas -bonding, 
3(2), 44 


diffusion bonding. 


( 


pressure bonding, 


Copper eutectic fuel elements, 
2(3), 50 
Copper films 
3(4), 39 


Copper-iron alloys, radiation effects, 1{(1), 39 


irradiated), stored energy releass 


( 


-opper-molybdenum -zirconium alloys, heat-treat 

3(4), 43 

‘opper-nickel alloys, corrosion 
1(3), 36 


effects, 


resistance 


3(2), 26—7: 3/4), 38 
Copper plating, measurement by eddy-current tec! 
1(4), 43 


Copper-plutonium alloys, phase diagram, 


radiation effects, 


nique, 
3(3), 8, 10 
cladding, 2(3), 50 


nh air and UU», 


Copper tubing, coextrusion with Ti 
Copper-uranium alloys, ignition 
2(4),9 


Copper-yttrium alloys, structure 3(1), 41 


Copper — Zircaloy-2 alloys, corrosion in H,O and 


steam, 3(1), 32-3 


Corrosion 


Eddy-current testing 
See also specific metals and alloys See also Nondestructive testing 
experiment equipment, 3(3), 40 applications, 2(3), 53; 2(4), 44 
Croloys Calibration, 1(2), 42 
See also Steel development, 2(1), 51; 2(2), 56 
coating with Mo, 2(1), 50; 2(2), 55 electrical-conductivity measurement i: 
coating with MoO,, 2(2), 55 3(1), 54 
corrosion, 2(3), 29, 31—2; 3(3), 39; 3(4), 35 jacket-to-core gap, 3(3), 59 
radiation effects, (1), 39; 1(2), 34;2(1), 43; 2(2 jacket thickness, 3(3), 59 
35-6 techniques, 3(1), 54 
Crucibles, air cooling, ~1(1), 25 Cr-< ladding thickness. 3(3). 59 
coating, 2(3), 48; 2(4), 41 Enamel, electrophoretic coating on U, | 
Crystals, collisions in displacement spike, 3(2), 27 Erbium-zirconium allovs. corrosion in H 
defect effects, 3(2), 35 fabrication, 2(2). 25 
dislocation sources, 3(2), 27 phase diagram, 3(1), 2 } 
radiation surface effects, 2(4), 10 Europium alloys, development, 1(1 
radiation-induced dimensional instability, 2(4), 25 Europium boride, radiation effects, 1(2 
radiation-induced lattice displacement, 3(4), 40 Europium oxide, neutron absorption, 3 
radiation lattice damage detection, 2(4), 25 ‘ ' 
Europium oxide—iron dispersions, devel 
small-angle X-ray scattering studies, 3(2), 25—6 1(2). 26 
Cutting, by explosion, 3(2), 49 Europium oxide —iron— gadolinium oxide 
Cylinders, nondestructive testing, 1(2), 42 neutron absorption, 3(1), 30 
Europium oxide —stainless steel dispersi 
D cal reactions, 1(2), 27 
radiation effects, 1I(1), 24 
Europium — stainless steel alloys, Eu vap 
Deuterium oxide, separation from H,O, 3(4), 1 1(4). 19 
Diamond, radiation effects, 2(2), 33; 3(2), 27 Europium-titanium alloys, Eu vaporizati 
Diffusion Explosions, applications, 3(1), 52—3;3 
See also specific metals and alloys 3(4). 53-5 
bonding, 2(3), 16 compaction, 3(1), 52; 3(2), 49 
kinetics, (2), 40-1 cutting, 3(2), 49 
review, 2(4), 33 extrusion, 3(1), 52 
tracer technique studies, 3(2), 35 forging, 3(2), 49 
Dispersion-control materials, production, 3(1), 29 forming, 3(1), 52—3 
summary, 1(4), 18 pressure pulse, 3(4), 54 
Dispersion fuels sheet-metal critical impact velocities 
See also specific materials rates. 3(1). 52—3 
cladding by pressure bonding, 2(4), 42; 3(1), 50 surface hardening, 3(2), 49 
3(2), 44 swaging, -3(1), 52 
densification, 2(4), 42; 3(1), 50; 3(2), 44 tank stress insulation, 3(3), 5 
radiation effects, (3), 14 time-pressure profiles, 3(4), 54 
Duranickel transfer media, 3(3), 56; 3(4), 54 
See also Nickel alloys welding, 3(1), 52; 3(2), 49; 3(4), 55 
corrosion, 3(4), 32 Extrusion, by explosion, 3(1), 52 
Dysprosium oxide ceramics, corrosion in H,O, Extrusion cladding 
3(4), 28-9 See specific materials 
thermal expansion, 3(4), 28 
Dysprosium oxide—niobium oxide system, constitu- 
tion, 3(4), 28 F 
Dysprosium oxide —uranium dioxide system, consti- 
tution, 3(4), 28 
Dysprosium oxide~—zirconium dioxide system, con- Fecral, oxidation resistance, 1(3), 35 
Stitution, 3(4), 28 Ferrous materials 
Dysprosium-zirconium alloys, corrosion in H,O, See also Metals 
2(2), 25; 3(1), 28-9 radiation effects, 3(1), 37 
fabrication, 2(2), 25 Fiberglas fuel elements, development, 3 
phase diagram, 3(1), 28 roll cladding with Al, 3(4), 49 
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Fibers, applications of glass-clad U glass, 3(3), 19 
fabrication of Al containing Al-coated fueled, 
3(3), 19-20 
Films 
See also specific films 
radiation effects on electron scattering and ab- 
sorption, 2(4), 11 
Fission-gas bubbles 
See also specific metals and alloys 
electron microscopy study, 3(1), 18 
Fissium, diffusion, 2(3), 17 
Fissium-molybdenum-uranium alloys, radiation ef- 
fects, 1(3), 4 


Fissium-plutonium-uranium alloys, compatibility 
with metals and alloys, 3(4), 8--9 

composition, 1I(1), 9 
density, 3(4), 8 
development, 1(3), 10 
fabrication, 1(2), 9-10 
hardness, 3(4), 8 
radiation effects, (1), 9; 3(4), 9 
solidus temperature, 3(4), 8 
thermal conductivity, 3(1), 5—7 
thermal expansion, 1I(1), 9; 3(1), 5—7 


Fissium-plutonium-uranium fuel pins, injection 
casting, 1(3), 10 
Fissium-uranium alloys, density, 3(3), 3 
hardness, 3(3), 3 
injection casting, 1(3), 48 
radiation effects, 1(3), 4; 2(2), 6 
thermal expansion, 3(3), 3 
Fluorides, radiation damage, 2(4), 11 
Fluorides (molten), containment materials, 2(1), 31 
corrosion by, 1(4), 24; 2(1), 30; 2(3), 31 
Forging, by explosion, 3(2), 49 
Frost test 
See also Nondestructive testing 
characteristics, 1(2), 42 
Fuel, radiation effects, 2(4), 9-10 
summary, 3(4), 2 
Fuel billets (hollow), radiographic testing, 1 (3), 54 
Fuel elements, bibliography on fabrication and prop- 
erties, (4), 1 
cladding, 3(1), 50 
coextrusion with cladding, 1I(1), 27—8 
fabrication, 1(4), 1 
gamma scanning, 3(2), 51-2 
hot swaging with Zircaloy cladding, 2(4), 42 
lead dip canning, 2(4), 44 
leak detection, 3(1), 54 
properties, 1(4), 1 
rare-gas concentration, 2(1), 16-17 
roll cladding, 1(1), 26; 1(4), 40 
symposium, 3(3), 1 
technology, 3(2), 1 
Fuel elements (AlSi-bonded), U diffusion, 3(3), 44 
Fuel elements (AlSi-canned), bond testing by Lamb 
wave method, 3(1), 54 
Fuel elements (clad), bond testing, 1(3), 54 


Fuel elements (diffusion-bonded), examination, 
2(1), 46-7 
fuel-cladding interaction, 2(1), 46—7 
Fuel elements (fused oxide), swaging with stainless 
steel cladding, 3(3), 53 
Fuel elements (irradiated), gas-bubble effects 
3(3), 23 
ultrasonic bond testing, 2(1), 51 
Fuel elements (molten), reaction with steam, I(1 
35 
Fuel elements (Ni-plated), blistering, 3(4), 53 
Fuel elements (oxide), bonding and swaging with 
cladding, 3(3), 52—3 
Fuel elements (pellet type), vacuum loading in 
canning, 2(3), 52 
Fuel elements (ribbed tubular), nondestructive test 
ing, (2), 42 
Fuel elements (segmented), hot pressing with Al 
cladding, 3(2), 46 
Fuel materials, radiation effects, 1(1), 37; 3(1), 17 
18; 3(3), 1 
vapor-phase plating, 3(4), 52 
Fuel materials (irradiated), fission-product effects 
on properties, 3(1), 18 
Fuel pins (Zr-clad), end capping, 2(4), 44 
Fuel plates, nondestructive testing, 1(2), 42 
resistance seam welding, 1(3), 53 
roll cladding, (2), 40 
X-ray photometry testing, 1(3), 54 
Fuel rods (Mg-clad), H, absorption in monoisopropy! 
biphenyl, 2(2), 28 
Fuel-slug jackets, eddy-current detection of Al-Si 
spikes, 1(3), 54 
Fuel slugs (cored), extrusion, 1I(1), 26 
Fuel tubes, swaging with internal and external clad 
ding, 3(3), 52 
Fused-salt systems, phase diagrams, 3(2), 24 


Fused salts, corrosion by 1(4), 23—4; 2(1), 30 


G 


Gadolinium alloys, production, I(1), 23 
Gadolinium oxide, neutron absorption, 3(1 
Gadolinium oxide —nickel dispersions, neutron ab- 
sorption, 3(1), 30 
Gadolinium oxide —nickel— samarium oxide 
sions, fabrication, 1(2), 26 
mechanical properties, 1(2), 26 


Gadolinium — stainless steel alloys, corrosion in H,O 
and steam, 1(4), 18-19 
fabrication, (1), 23; 1(4), 18-19 
segregation, 1(4), 18 
Gadolinium-titanium alloys, constitution, 3(1 
corrosion in H,O and steam, 1(4), 18-19 


fabrication data, 1(4), 19 
phase diagram, 3(2), 20-1 
segregation, 1(4), 18 
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Gadolinium-zirconium alloys, constitution, 3(1), 28 
corrosion in H,O, 3(1), 29 
, 3(2), 20-1 
Gallium-plutonium alloys, preparation, 1(4), 7 
Gamma testing, applications, 2(4), 44—5; 3(3), 58 
development, 2(1), 51 
Germanium, radiation effects, 2(2), 33; 3(1), 
36; 3(4), 39 
Germanium (irradiated), damage annealing, 3(4), 39 


phase diagram 


Germanium-uranium alloys, phase diagram, 3(4), 4 
Gold, pressure effects, 3(2), 36 


radiation effects on electrical resistivity, 2(2), 33; 


3(3), 42; 3(4), 37 

vacuum deposition, 3(3), 54 
Graphite, annealing, 1(1), 19 

Bi penetration, (3), 24; 2(1), 22 
brazing to Nilo-K, 3(2), 47 
canning, 2(1), 49; 2(2), 54 
coating with carbides, 2(1), 50; 2(2), 55 
compatibility with alloys, 1(2), 20 
compatibility with liquid Na, 2(2), 20 
creep properties, 2(4), 14; 3(3), 28-9 
diffusion into Alnico, 1(3), 24 

Inconel X, (3), 24 


uw 


stainless steel (type 316), 1(3), 24 
diffusion of gases through, 1I(1), 19 


electrophoretic coatings for, 1I(1), 29 
imperviousness to H,O, 1(2), 20 
molten-salt penetration into, 3(1), 35 
1(3), 37-8 
permeability, 2(1), 22—3; 3(2), 24 
properties, 3(3), 4 
purity, (1), 19 
radiation effects on, density, 


Na exposure effects, 


~] 


3(3), 28 
dimensions, 2(1 : 
electrical resistivity, 2(1), 22 
oxidation, 2(1), 22; 3(1), 22 
reaction with H,, 2(1), 22 
thermal conductivity, 2(1), 22 
weight, 3(3), 28 
SiC coating, 2(4), 44 
thermal conductivity, 2(3), 22 
total capture cross section, 2(1 
U absorption, 1(3), 24 
UO,-containing, 1(3), 24 


vapor deposition of carbide coatings, 2(3), 52 


22 


) 


Graphite (annealed), radiation-induced dimensional 
changes, 3(2), 12 

Graphite (CO), oxidation, 3(2), 12 

Graphite (fueled), fabrication, 1(1),12 
fission-product release, 2(2), 15 

Graphite (irradiated), thermal annealing, 2(4), 14 
total stored energy, 2(4), 14 

Graphite (pyrolytic), linear thermal-expansion coef- 

ficient, 3(2), 12 

oxidation, 3(2), 12 

Graphite (Si-coated), canning with type 316 stainless 
steel, 2(1), 49 

Graphite (SiC-coated), Bi absorption, 2(3), 52 


, 22; 2(4), 25; 3(2), 12; 3(3), 28 


Graphite (SiC-Si-coated), heat effects, 3(2), 12 
internal pressure effects, 3(2), 12—13 
radiation effects on density, 3(2), 13 

Graphite (SiC -Si-coated) (irradiated), leakage and 
oxidation, 3(2), 13 

Graphite fibers, utilization in fuel elements, 3(3), 52 

Graphite fuels, coating, 3(3), 55 
radiation effects, 2(2), 20 

Graphite plates, vinyl coating, 2(1), 51 

Graphite tubes, vapor deposition of carbide coatings, 
1(1), 28 

Graphite—uranium dicarbide dispersions, irradia- 
tion, 3(1), 22 

Graphite —uranium dioxide fuel elements, radiation 
effects, 2(3), 22; 2(4), 14 

Graphite—uranium dioxide mixtures, physical prop- 

2(1), 23 

Graphite—uranium monocarbide dispersions, irra- 
diation, 3(1), 22 

Graphite—uranium monocarbide mixtures, physical 
properties, 2(1), 23 


erties, 


H 


Hafnium, corrosion, 3(4), 30 
ductility, (3), 29 
oxidation, 3(4), 34 
physical properties, 1(2), 24 
production, (2), 24 
properties, 1(2), 24; 1(4), 18; 3(4), 30 
radiation effects on corrosion, 3(4), 33 
radiation-induced transmutation, 3(4), 33 
radiographic testing, 1(1), 30 
reactor-control applications, 3(2), 19 
separation from Zr, 3(4), 1 
tensile properties, 1(4), 18 
wear factors, 1(3), 31 
welding, 3(1), 53 


Hafnium (crystal-bar), corrosion in steam, 1(3), 29 
tensile properties, 1(3), 29 

Hafnium (sponge), corrosion in steam, I1(3), 29 
tensile properties, 1(3), 29 


Hafnium alloys, oxidation, 3(4), 34 


Hafnium boride, properties, 3(4), 34 
radiation effects, 1(2), 26 
solubility in H,O, 1(3), 32 
Hafnium carbide, properties, 3(4), 34 
Hafnium nitride, properties, 3(4), 34 
Hafnium oxide, arc spraying, 3(2), 47 
properties, 3(4), 34 
Hafnium strip, corrosion, fabricability, and tensile 
properties, 2(3), 25 
Hafnium-thorium alloys, constitution, 1(2), 11 


Hafnium-uranium alloys, equilibrium diagram, 
3(1), 2 


Hafnium-yttrium alloys, constitution, 2(3), 35 



















Hastelloys 
See also INOR-8 
B, carburization effects, 2(4), 36 
corrosion, 1(2), 29; 1(3), 37 


high-temperature strength, 2(4), 35—6; 3(1), 45 


mechanical properties, 2(1), 37—8; 2(2), 42, 
44—5; 2(3), 39-45 
weldment properties, 3(1), 53 
corrosion in H,O, 3(3), 39 
explosion forming, 3(2), 49 
R-235, corrosion, 3(3), 39; 3(4), 32 
development for cladding, 3(3), 38 
oxidation, 1(2), 32; 2(2), 29; 2(4), 23 
thermal stability, 3(3), 39 
specifications, 2(2), 40 
W, corrosion, 1(2), 29 


mechanical properties, 2(2), 42, 45; 2(3), 39, 4 


oxidation, (2), 32; 2(2), 29 
weldment properties, 3(1), 53 
X, corrosion, 3(3), 39; 3(4), 32 
oxidation, 2(4), 23; 3(2), 23 
radiation effects, (1), 39; 1(2), 34; 2(1), 43; 
2(2), 35—6 
thermal stability, 3(3), 39 
Haynes 25, radiation effects on springs, 1(3), 44; 
3(4), 41 
Health and safety, summary, 3(4), 1 
Helium, properties, 3(3), 40 
Hydrogen, properties, 3(3), 40 
Hydrogen-niobium system, constitution, I 
equilibria, 1(4), 15—16; 3(1), 26 
heats of solution, 1(4), 16 


phase diagram, 3(1), 26 


be 


X-ray diffraction patterns, 2(2), 23 
Hydrogen—noble metal systems, electrochemical 
mechanisms, 3(1), 15-16 
Hydrogen-titanium-zirconium system, transforma- 
tions, 3(1), 25 
Hydrogen-uranium-zirconium system, constitution, 
3(2), 17 
corrosion in H,O, 2(1), 9 
cracking, 2(1), 9 
dissociation pressure, 1(2), 23 
electrical resistivity, 2(1), 9; 2(2), 23 
fabrication, 3(1), 24 
H, solubility, (2), 23 
mechanical properties, 2(2), 23 
phase boundaries, 2(2), 23 
phase diagram, 2(3), 23-4 
preparation, 2(1), 9; 2(2), 23 
properties, 1(1), 21; 3(1), 24 
radiation effects, 2(2), 23; 2(4), 16; 3(2), 17 
thermal conductivity, 2(1), 9; 2(2), 23 
ultimate strength, 2(1), 9 
Hydrogen-zirconium system 
See also Zirconium hydride 
dilatometric study, 3(2), 16 
hydride precipitation habit plane, 3(4), 23 
phase boundaries, 3(1), 24 
3(1), 24—5; 3(4), 23 


phase diagram, 
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pressure-composition isotherms, 3(4), 23 


transformation, 3(1), 25—6 


Inco 702, oxidation, 2(4), 23 
Inconel 
See also Chromium-iron-nickel alloys and Stain 
less steel 
arc spraying with Ca coating, 3(1), 51 
carburization, 1(4), 24; 2(3), 39, 44—5; 2(4), 3¢ 
compatibility with UC, 3(4), 13 
corrosion in, fused salts, 1(4), 24; 2(3), 31; 3(2 
24 
H,O, (2), 32; 2(2), 28—9; 2(3), 30; 3(3), 39 
molten fluorides, 1(3), 37; 2(1), 31—2; 2(2 
31—2; 3(1), 35 
N,, 3(3), 39 
NaOH, 1(3), 36—7 
ductility, 2(1), 37 
high-temperature oxidation kinetics, 1(3), 35 
high-temperature strength, 2(4), 35—6; 3(1), 45 
yxidation, 2(2), 29; 2(4), 23; 3(4), 32 
plastic-strain cycle effect in Ar, 1(3), 41 
properties, creep, 1(2), 36—7; 1(3), 41—2; 2 
fatigue, 3(1), 45 
mechanical, 1(3), 40—1 
rupture, 1(2), 37; 
radiation effects, 2 
recrystallization, 2(2 
specifications, 2(2 
thermal fatigue, 2(4), 36 
thermal stability, 3(3), 39 
welding to Nb, 1(3), 54 
Inconel 550, thermal-fatigue effects, 2(3), 39, 45 
Inconel 600, corrosion, 3(4), 32 
Inconel 702, corrosion, 3(3), 39; 3(4), 32 
development for cladding, 3(3), 38 
oxidation, 1(1), 33 
radiation effects, (1), 39; 1(2), 34; 2(1), 43; 
2(2), 35-6 
thermal stability, 3(3), 39 
Inconel X, corrosion, 1(3), 35, 37; 3(3), 39; 3/4 
development for cladding, 3(3), 38 
ductility, 2(1), 37—8 
graphite diffusion, 1(3), 24 
oxidation, (3), 35; 2(4), 23 
radiation effects, 2(1), 43 
impact properties, 2(2), 36 
mechanical properties, 1(2), 34; 3(3), 42 
springs, 1(3), 44; 3(4), 41 
tensile properties, 2(2), 35 
thermal stability, 3(3), 39 
Inconel —fluoride salt systems, corrosion, 1(2), 28 
Inconel-Inconel couples, galling, 3(3), 39 
Inconel-NaK loops, corrosion, 1(2), 28 
Inconel-sodium loops, corrosion, (2), 28—9 
Inconel-sodium system, corrosion inhibition, 


1(2), 28 
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Inconel—stainless steel couples, corrosion in H,O, 
2(3), 30 
Inconel tubing, radiation effects, 2(4), 25—7 
Indium-silver-tin alloys, mechanical properties, 
1(3), 30 
Indium-thorium alloys, constitution, 3(2), 5 
Indium-thorium intermetallic compounds, crystal 
structure, 2(3), 10 
Ingots, ultrasonic testing, 1(4), 43 
INOR-8 
See also Hastelloys 
carburization effects, 2(3), 39, 44—5; 2(4), 36 
corrosion in, molten fluorides, 2(1), 31; 2(2), 31 
2; 3(1), 35 
molten fluorides and graphite, 3(2), 24 
Na and graphite, 3(2), 24 
creep strength, 2(3), 38, 42—3 
fatigue studies, 2(3), 38—9 
heating effects, 2(2), 43-5 
high-temperature strength, 2(4), 35—6; 3(1), 
notch effects, 2(3), 38, 43 
oxidation, 2(4), 23; 3(1), 33 
physical properties, 1(3), 40 
welding, 1(3), 53—4; 2(3), 39, 45, 53; 3(1), 53 
Intermetallic compounds, properties, 3(3), 47 
Interstitials, diffusion, 2(4), 33 
Iridium-thorium system, compound formation, 
1(4), 8 
Iron, corrosion in Li, 2(1), 30-1 
diffusion, 3(2), 36; 3(4), 44 
explosion shock metallographic effects, 3(2), 
49—50 
H absorption, 3(4), 32 
oxidation, 3(2), 36 
radiation effects, 2(3), 33; 3(1), 37; 3(3), 41 
self-diffusivity, 3(2), 35 
solid solubility in Be, 3(3), 31 
solution mass-transfer inhibition, 1(4), 2 
Iron (irradiated), damage recovery, 3(3), 41; 
3(4), 41 
Iron alloys, corrosion in liquid metals, 2(2), 31-2 
glass-bonded refractory coatings, 2(4), 44 
melting, 3(2), 40 
radiation effects, 2(2), 35; 3(1), 37—8, 41 
rare-earth addition effects, 3(2), 34 
Iron—iron boride dispersions, corrosion in H,O, 
2(2), 25 
fabrication, 2(2), 25 
preparation, 2(3), 26 
Iron-manganese alloys, radiation effects, 3(3), 41 
Iron-molybdenum -nickel alloys, corrosion in NaOH, 
1(3), 36 
Iron-molybdenum -nickel-niobium-tin-zirconium 
alloys, corrosion and strength, 3(3), 45 
Iron-molybdenum-nickel-tin-zirconium alloys, 
corrosion, 3(3), 45 
strength, 3(3), 45 
Iron-nickel alloys, corrosion in H,O, 3(3), 39 
oxidation, 2(1), 29; 3(2), 35; 3(3), 38 
radiation effects, 3(3), 41 
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Iron-nickel alloys (Zircaloy-2-clad), diffusion heat- 
treatment effects, 3(2), 45 
Iron-nickel-niobium -tin-zirconium alloys, corrosion 
and strength, 3(3), 45 
Iron-nickel-oxygen system, equilibria, 3(2), 35 
Iron-nickel-tin-zirconium alloys, corrosion and 
strength, 3(3), 45 
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Thallium nitride, 2(1), 32 


compounds, crystal 


corrosion resistance, 
Thallium-thorium intermetallic 
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Thermal-shock experiments, equipment, 3(3 


structure, 
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Thermographic testing 

also Nondestructive testing 
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Titanium, compatibility with fissium-Pu-U alloys, 


3(4), 8-9 
2(3), 17 
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3(2), 36 
U, 2(2), 38 
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2 (4), 41 
joining to Ag-Cd-In alloys, 1I(3 
lattice stability, 3(2), 35 
2(3), 28; 3(4), 34 
3(1), 37 
spontaneous ignition inO,, 2(3), 28 
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lattice 

oxidation, 

2(2), 33-4 

Titanium borides, corrosion in H,O, 1(2), 26 
properties, 3(4), 34 
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melting effects, 3(2), 41 


properties, 3(4 
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Titanium nitride, properties, 3(4), 34 
Titanium oxide, properties, 3(4), 34 
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Tubing 
See also specific tubing 
coextrusion-produced defects, 2(3), 52 
development, 1(3), 1 
radiation effects, (3), 1 
Tungsten, creep-rupture properties, 3(3), 46 
diffusion of Band Cin, 2(2), 37 
ductile-brittle transition, 2(4), 37 
ductility, 3(4), 49 
electroplated coatings, 3(1), 51; 3(4), 53 
extrusion, 3(4), 48-9 
oxidation, 3(4), 33—4 
radiation effects, (4), 37 
self-bonding by roll cladding, 3(4), 49 
tensile properties, 3(2), 31; 3(4), 49 
vacuum arc melting, 3(4), 48-9 
vapor-deposited coatings, 1(2), 41 
Tungsten (irradiated), annealing, 2(1), 40 
damage recovery, 3(4), 37-—8 
electrical resistivity of annealed, 2(1), 40 
stored energy of annealed, 2(1), 40 
Tungsten alloys, electroplated coatings, 3(4), 53 
oxidation, 3(4), 34 
Tungsten binary alloys, oxidation resistance, 1(3), 35 
Tungsten boride, properties, 3(4), 34 
Tungsten carbide, corrosion resistance to NaK, 
1(3), 37 
electroplating with Ni, 3(2), 47 
properties, 3(4), 34 
Tungsten carbide cermets, corrosion resistance to 
NaK, 1(3), 37 
Tungsten nitride, properties, 3(4), 34 
Tungsten oxide, properties, 3(4), 34 
Tungsten powder, explosion compaction, 3(2), 51 
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Ultrasonic testing 

See also Nondestructive testing 

applications, (1), 30; 1(2), 42; 2(3), 53; 2(4), 44 

calibration, 1(2), 42 

development, (1), 30; 1(2), 42; 1(4), 43; 2(1), 51; 
2(2), 56 

energy losses in metals, 2(3), 53-4 

fluoroscope development, 2(2), 56 

plates, 3(3), 58-9 

techniques, 3(1), 54 

tubing, 3(3), 58; 3(4), 56 


Ultrasonic welding 


See also Welding 
development, 1(3), 54 
Uranium, anodic treatment, 3(2), 47 
bulk modulus, 2(2), 1 


burnup determination, 2(1), 4 
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canning, 3(2), 46 
casting, (1), 25; 1(2), 39; 1(3), 47, 54; 2(2), 47, 
54; 3(1), 48 
chemistry, 2(4), 2 
cladding, 2(1), 4 
bonding with, (2), 40; 3(3), 
coextrusion with, 2(2), 51; 2(3), 51; 3/2), 4§ 
3(4), 51 
extrusion, 2(2), 40; 3(1), 50-1 
coatings, (1), 29; 2(2), 5; 2(1), 51; 3(3), 55; 
3(4), 53 
corrosion, (3), 3; 1(4), 2—3; 2(1), 4; 2(3), 17 
3(3), 21-2 
corrosion in, H,O, I(1), 34, $(4), 11—12; 2(1), 15; 
2(3), 1; 3(4), 4 
Na, 1(3), 37 
organics, 1(3), 37 
steam, (4), 11—12; 2(4), 
creep, I(1), 1; 2(2), 16; 2(3), 19; 3(2), 3; 3(4 
crucible mold coating, 2(3), 48 
crystal growth, 2(2), 1 
data manual, 3(2), 3 
deformation, 2(2), 14; 2(4), 1 
density, (1), 1-3 
determination, 2(3), 54 
diffusion, 1#(1), 37; 2(2), 1, 16, 38; 2(3), 1—2, 17 
2(4), 2; 3(1), 3, 13—14; 3(2), 1; 3(3), 1; 3(4), 13 
diffusion bonding, 2(1), 46; 3(4), 51 
diffusion welding, 3(4), 50 
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grain-size effects, 3(1), 2 
elastic moduli, 2(4), 2 
elastic parameters, 2(2), 1—2 


electric conductivity, {#(1), 1—2 
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electronic microdiffraction, 3(1 
electroplating on, 3(2), 47 
elongation, {I(1), 1 
enamel coating, I(1 
end-quench tests, 2(2), 1 
expansion, 2(2), 1—2 
extrusion, 1I(1), 26; 2(2), 48 


), 29 


fabrication, 2(1), 4; 2(3), 1, 48; 3(1), 48 
forging, 1(1), 26 

forming, 2(2), 47 

grain size, (1), 1—3; 1(2), 1—2; 2(3), 1, 48; 2(4 
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solubility, 2(4), 2 

vacuum outgassing, 2(3), 48 
heat-treatment, 1(2), 1; 1(4), 1; 2(3), 
heating history determination, 3(2), 4 
ignition, 1(3), 20; 2(4), 9; 3(1), 17 
impurities, 1(4), 39; 2(3), 48 
lattice constants, 1(1), 1—3, 6 
literature, 3(2), 3 
melting, (1), 25; 1(2), 39; 3(1), 48; 3(2), 39 
metallography, 2(1), 3—4 
metallurgy, 2(1), 4; 2 
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Uranium (Continued) 
micrography, 3(1), 2 


nonelectrolytic chemical plating, 3(4), 52 


oxidation, (1), 34—5; 1(2), 16; 2(1), 15; 3(2), 1; 
3(3), 2 
pin-cushion irradiation, 2(1), 3—4 
plating, 3(2), 47; 3(4), 52 
preferred orientation, 2(4), 1; 3(4), 3-4 
production, 2(1), 4; 3(1), 2 
properties, 3(3), 1 
fatigue, 3(2), 3 
mechanical, 2(1), 4; 3(2), 4—5; 3(3), 3 
physical, 2(1), 4 
tensile, (1), 1; 3(1), 2 


pyrophoricity, 1(3), 20 
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radiation effects, 
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lattice defects, 3(1), 18 


microstress recovery, 3 
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radiographic testing, 1/1), 30 
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O,, 3(1), 16-17 
1(1), 35; 1 
recryStallization, 2 
I 


8—9 


) 2 
“), ¥ 


steam, 

4), 1 

reduction of area, (1), 

2(2), 48; 3(3), 51 
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Zn, 2(2), 8 
specific heat, 3(2), 15 
stability, (3), 1 
strain-rate sensitivity, 3(1), 1—2 
stress relaxation, 2(4), 10 
stress-strain curves, I(1 


structure, 2(4), 2 


technology, 2(2), 1, 3; 3(1), 2 

tensile properties, I(1), 1 

thermal conductivity, [{(1), 1 

thermal cycling, (3), 2, 38; 2(2), 3, 5, 16; 


2(4), 10; 3(2), 3; 3(3), 2 
thermal expansion, : 


transformations l 


3(4), 3-4 
tube fabrication, 2(3), 4& 
twinning, 2(4), 1—2 
ultrasonic soldering, 1(4), 42 
vacuum deposition, 3(3), 54 
vacuum melting, 1(2), 39; 3(2), 39 
vacuum outgassing of H 2(3), 4 


'(1), 1-3 
1(2), 41; 1(4), 42; 3(4), 50 


yield strength, 1t(1), 1 


olumes, 


welding, 


Young’s modulus, I(1), 1 

nonnuclear uses 3 
radiation effects, (3), 1-2 

annealing 1(1), 3—4; 


Jranium (irradiated), 


2(2), 1, 3; 2(3), 2, 19; 2(4), 10; 3(1), 1 
3(3), 1-2 

creep testing, 2(2), 1; 2(3), 19 

damage recovery, 3(1 lf 

dimensional instability 2(3 ] 

electropolishing, 2(3), 1 

filamentary growth, 2(2), lf 

fracture surfaces, 3(3), 23 

gases, bubble formation, 1(4), 2 


mobility, 2(3), 18; 3(2), 7 
release, 2(3), 18; 

voids, 2(3), 18 

2(3), 19 

3(2), 3 

2(1), 3; 2(3), 1 


preferred orientation, 


hardness, 
inclusions, 


metallography, 


yuench cracking, 3(2 
2(1), 17 
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tensile properties, 
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thermal conductivity, 
thermal-cycling effects, 3 
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twinning, 

Xe’*’ diffusion, 

X-ray diffraction studies 2 , 
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Mo-Sn-Zr-clad), bonding, 2(2), 4 
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Uranium (Ni-plated), pressure bonding with Al and Uranium beryllide, heat of formation, 3(2), 7 

Zr, (1), 26—27 oxidation, (1), 14; 1(2), 16 
Uranium (nontextured), radiation effects, 2(3), 18 physical properties, 1(3), 18 
Uranium (sponge), evaluation for fuel usage, 3(3), 2 preparation, 3(2), 7 
Uranium (textured), radiation effects, 2(3), 18 radiation effects, (1), 14 
Uranium (Zircaloy-2-clad), corrosion in H,O, 3(3), 3 reactions with H,O vapor, 1(2), 16 
Uranium (Zr-clad), cladding-thickness determination, solubility, 2(2), 10 

3(2). 52 Uranium beryllide compacts, preparation, 2(3), lf 


thermal-cycling effects, (3), 38 ' : ; en 
Uranium binary alloys, high-temperature properti¢ 


Uranium-235, radiation effects, 2(1), 2—3 2(1), 4 
Uranium alloy fuels, coextrusion with cladding, phase diagrams, 3(2), 3 
1(3), 52; 3(2), 45-6 strength, 1I(3), 3 
pressure bonding with Al cladding, 3(2), 44 transformation, 2(1), 4 
radiation effects, 2(2), 5 


Uranium boride compacts, preparation, 2(3), lf 
Uranium alloy powder compacts, thermal cycling, Uranium borides, oxidation, 1(2), 16 
1(3), 3 physical properties, (3), 18 
Uranium alloy—zirconium hydride system, phase properties, 3(4), 13—i5 
boundaries, 2(1), 24 reactions with N, and H,O vapor 1(2), 1 
Uranium alloys, casting, 3(1), 48 Uranium carbide ceramics, fabrication, 1(1), 13 
cladding, 2(1), 4 Uranium carbide cermets, thermal cycling i 
coating, 3(4), 53 Uranium carbide compacts, fabrication, 2(2), 1 
constitution diagrams, 2(1), 11 preparation, 2(3), lt 
corrosion, 1(3), 3,6, 19—20, 37; 1(4), 2-3: Uranium carbide fuels, technology, 3(4), 1 
2(1), 4; 2(2), 5; 2(3), 1, 6; 3(4), 4 Uranium carbide — metal dispersions, development 
creep, 3(1 8 2(3), 11—12 
fabrication, 2(1), 4; 2(3), 6; 3(1), 48 Uranium carbide —metallic monocarbide mixtur 
failure, 1(3), 20 hot pressing, 2(1), 14 
hydride formation, 1(3), 20 Uranium carbide powders, sintering, 2(4), 9 
ignition, 3(1), 17 Uranium carbide —Zircaloy-2 cermets, corrosion and 
mechanical properties, 2(1), 4 fabrication, 1(1), 13 
melting, 3(1), 48 Uranium carbide —zirconium alloy dispersi 
metallography, 2(1), 4 radiation effects, (2), 12 
phase studies, 2(3), 6 Uranium carbide — zirconium carbide system, solid 
physical metallurgy, 2(1), 4 solubility, (3), 19 
physical properties, 2(1), 4 Uranium carbides 
powder metallurgy, 2(1), 4; 2(2), 5 See also Uranium dicarbide and Uranium m 
production, 2(1), 4; 3(1), 2 carbide 
properties, 3(2), 3 casting, 2(2), 13 
radiation effects, (1), 5; 1(3), 3; 2(1), 4, 17—18; chemical reactions, 1I(1), 14; 1(2), 16; 3(4), 1 
2(2). 3. 5: 3(1), 17: 3(4), 5 compatibility with Al, 3(2), 6 
radiation-induced, gas-bubble formation, 3(1), 18 compatibility with Nb-base alloys, 3(4), | 
phase changes, 2(1), 4, 17 corrosion, 1(3), 19; 3(2), 6 
swelling, 2(1), 16; 2(3), 18 density, 3(1), 13 
reactions with air and QO,, 3(1), 17 fabrication, 14(2), 15; 2(1), 14; 3(1), 13 
stability, (3), 6; 1(4), 3, 5 literature reviews, 3(4), 13 
stress relaxation, 2(4), 10 microstructure, 3(1), 13 
thermal cycling, 1(1), 5; 2(2), 3, 5; 3(2), 3 oxidation, §(1), 14; §(2), lf 
transformation, 2(3), 2, 6; 2(4), 3 phase diagrams, 3(2), 6 
Uranium alloys (molten), quality, 1(3), 48 physical properties, {(3), lt 
Uranium aluminide, development, 3(1), 13 preparation, 2(2), 13; 3(2), 5~—' 
growth kinetics, 3(1), 15 structural properties, 3(2), 6 
oxidation, 1(1), 14; 1(2), 16 thermal expansion, I(1), 14 
physical properties, 1(3), 18 U,C; formation, 2(3), 15 
properties, 3(4), 13—15 Uranium ceramic fuels, properties, 3(4), ¢ 
reaction with N,, 1#(1), 14: #(2), 16 Uranium cermets, cladding and densificat 
thermal expansion, 1(2), 16 pressure bonding, 2(2), 49 
U solubility in, 3(1), 15 properties, 3(4), 6 
Uranium aluminide —uranium silicide system, con- Uranium composite billets, coextrusion w 


Stitution, 3(1), 12 cladding, 2(1), 46 





92 REACTOR CORE MATERIALS 
Uranium compounds, properties. 1(3), 18-19 NRX fuel studies, 1(3), 15 
3(4), 13-15 O/U ratio determination, 3(1), 9 
radiation-induced gas formation, 3(3), 23 oxidation, 1#(1), 11—12; §(2), 14 
review, 3(4), 13—15 physical properties, 1(3), 18; 3(3), 17 
sintering, (1), 13-14 polishing, 3(1), 11 
Uranium cores, Ni plati vefore cladding, 2(1), 49 preparation, 1(2), 13; 1(4), 11 
Uranium crystals, plastic slip, 3(1), 1 properties, 1(2), 14; 1(3), 14 
preparation, 3(2), 2 radiation effects, (1), 11—12; 1(2), 14; 1(3), 14, 
recrystallization of deformed, 3(1), 1 17; 3(1), 19 
self-diffusion, 3(1), 13 radiation effects on structure, 2(4), 11; 3(4), 16 
hermal expansion, 3(1), 1 radiation effects on thermal conductivity, 1(3), 15; 
Uranium diboride, development, 3(1), 13 3(4), 12 
Uranium dicarbide radiation-induced gas, bubble formation, 2(1 
See also Uranium carbides and Uranium mono- 18 
carbide diffusion, 1(1), 38; 1(2), 16—17 
C coating. 3(4), 5 release, I(1), 12, 37; 1(2), 14; §(3), 14—15 
hot pressing, 2(4), & 2(4), 11; 3(2), 8 
metallography, 2(4 retention, 1(3), 15 
reactions with heat-transfer liquids, 3(4), 13 radiation-induced sublimation, 3(3), 22 
structure transformation, 3(4), 13 radiation-induced void formation, 2(4), 11 


Uranium dicarbide —uranium monocarbide 


2 


interdiffusion, 4 
Uranium dingots, H, reduction, 2(4), 41 
Uranium dioxide 
See also Uranium oxide 
bibliography, 2(4), 7 
coating with Al,O,, 2(3), 15 
coextrusion with cladding, 2(4), 43; 3(4 
compaction, 2(4), 42; 3(2), 43 
compatibility with, Al,O,;, 1(3), 15 
borides, 3(3), 17; 3(4 2 
carbides, 3(3), 17; 3(4), 12 
Nb, (3), 15 
nitrides, 3(3), 17; 3(4), 12 
oxides, 3 3 17 314 12 
refractory metals, 3(3), 17; 3(4), 12 
Zrc, (3), 15 
ZrO,, (3), 15 
corrosion in steam, 3(3), 19 
deformation, 2(2), 12 
agensity, 1(2 13 
detection in fuel element 1(4), 43 
diffusion with, He, 1I(3 15 
I, 3(4), 16 
O (1), 12 
rare gases, 2(1 13 
U(IV (1), 12 
electrical conductivity (1 11 
electrical properties (2 14 
etching, 3(1), 11 
extrusion, 1I(3), 14 
fabrication. (1), 10-11; 1(3), 14 
failure, (2), 14 
fracture, (3), 15 
He density, 1(3), 15 
He diffusion, 1(3), 15 
He release, 1(1), 3! 
impact failure, 1(2), 14 
melting, (1), 11; 1(4), 11; 3(1), 9, 12 
nonstoichiometry, 2(2), 12 


reactions at high temperatures and pressures 


system, 


2(4), 7 
reactions with Zircaloy-2 and Zr, I(1), 11 
reduction by C, 3(2), 6 
sintering, (1), 10—11; 1(2), 13; 3(4), 13 
stabilization, 2(4), 7; 3(1), 11 
strength, 1(2), 14 
51 structure, 3(3), 17 
swaging, (1), 11; 1(3), 14 
technology, 2(2), 12 
thermal properties, conductivity, (1), 11; 1(2), 14; 
1(4), 10—11; 2(1), 12—13; 2(3), 14—15; 3(3), 18 
19; 3(4), 12 
expansion, {(1), 11; 2(1), 13 
fracture, (1), 11 
shock, 1(2), 14 
stability, (4), 11 
UF, conversion to, 3(1), 51 
volatility, (4), 11 
Uranium dioxide (Al,O,-coated) (irradiated), fission- 
product retention, 1(3), 15; 2(3), 15; 3(4), 52 
Uranium dioxide (irradiated), diffusion with, fission 
gas, 2(1),18 
Kr®, 3(3), 18 
U, 3(3), 18 
Xe, 2(4), 11; 3(4), 16 
electron diffraction patterns, 3(4), 16 
fission-gas, diffusion coefficients, 2(1), 18 
reentry, 3(4), 16 
release, 2(2), 12—13; 3(3), 22; 3(4), 16 
Mo’”’ chemical behavior, 3(1 19 
Uranium dioxide (Ni-plated), brazing and pressure 
bonding, 1(2), 40 
Uranium dioxide (pressure-bonded), He permeabilit 
3(4), 50 
Uranium dioxide (sintered), coating with Be, 3(4), 5 
radiation effects, 2(4), 11 
radiation-induced melting and grain growth, 2(4 
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Uranium dioxide (sintered) (Continued) 
reaction with CO,, 2(4), 7 
thermal conductivity, 2(4), 7, 11 
Uranium dioxide (type 304 stainless-steel-clad 
3(2), 42 
Uranium dioxide (swaged), processing effects on 
density, 2(1), 12 


Uranium dioxide blanket rods, failure in PWR and 


swaged density, 


thermal performance, 1(3), 17 

Uranium dioxide blanket rods‘ (Zircaloy-2-clad 
radiation effects, 3(4), 11—12 

Uranium dioxide ceramic dispersions, fuel loss, 
3(4), 12 

Uranium dioxide ceramic fuels (irradiated), annealing 
effects, 2(2), 15 

Uranium dioxide ceramic fuels (Zircaloy-canned 
vibratory packing, 3(1), 11 

Uranium dioxide ceramics, burnable-poison additives, 

3(1), 11 

C addition effects, 1(4), 9—10 
chemical properties, 2(2), 14 

extrusion, 1(3), 14 

fabrication, (3), 14; 3(1), 11; 3(2), 7 

hot isostatic pressing, 2(2), 12 

Kr™ release, 2(2), 15 

mechanical properties, 2(2), 14 

2(2), 14 

pressure bonding with stainless-steel cladding, 
2(4), 42 

properties, 3(1), 11 

radiation effects, 3(1), 19 

swaging, 3(1), 11 

thoron release, 2(2), 15 


physical properties, 


Uranium dioxide cermets, thermal conductivity, 
3(3), 17 

Uranium dioxide compacts (Al-clad), fabrication and 

ting, 2(4), 7 


Jranium dioxide crystals, growth from vapor, 


gh-temperature growth, 3(1), 11 


preparation by hydrolysis of UF,, 3(3), 55 


Uranium dioxide dispersions, radiation effects, 
1(3), 13-14 
iltrasonic welding, 3(3), 53 
Uranium dioxide films, radiation effects, 3(3), 22 


ranium dioxide fuel elements (stainless-steel-clad 
annulus filling with Pb, 3(4), 51-2 

fabrication, 2(4), 8 

mecnanical twisting, 3 (3), 53 


Uranium dioxide (ceramic and fused powder) fuel 
nents, densification and cladding by pressur‘¢ 
1 3(2 44 

I im dioxide (fused) fuel elements, swaging with 


Uranium dioxide fuel particles, cladding with Al,QO;, 
3(1), 51; 3(4), 52-3 
idding with graphite, 3 

roless Ni coating, 3 
itered cladding, 3(3), 55 
Zr vapor deposition, 3(1), 51 


4), 53 
(1), 51 


Uranium dioxide fuel rods (mild-steel-clad), exp] 


sion forming, 3(3), 20 


Uranium dioxide fuel rods (sintered), stretch forn 


ing and swaging with cladding, 3(2), 43 


Uranium dioxide fuel rods (stainless-steel-clad 


Uranium dioxide fuel rods (Zirca 


explosion compaction, 3(4), 55 


explosion forming, 3(3), 20 


is 
- 


forming, 3(3), 20 


Uranium dioxide fuel rods (Zircaloy-2-clad), exp 


sion compaction, 3(4), 55 


Uranium dioxide fuels, Canadian program, 1(3), 15; 
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{ 


L 


I 


3(1), 9 

coating with CandCr, 2(4), 44 

coextrusion with cladding, 3(1), 50; 3(2), 45 
3(4), 51 

compressive strength, 3(1), 10-11 

corrosion in steam, 3(1), 10—11] 

densification, 3(4), 50 

development, 2(3), 14 

diffusion bonding with cladding, 2(1), 46—7; 2 
49-53: 2(4), 43; 3(2), 45 

elastic modulus, 3(1), 10-11 

fabrication, 3(4), 12—13 

NRX, 1(3), 15 

performance, 3(3), 17 

pressure bonding with cladding, 1I(1), 27; (2), 4 
(3), 51; 1(4), 41; 2(1), 46; 2(2), 49; 2(3), 49 
2(4), 42; 3(1), 49-50; 3(2), 44; 3(4 

properties, 3(1), 10-11 

radiation effects, 2(1), 12; 3(1), 9 

rolling with cladding, 3(3), 53 

2(4), 7 

swaging with cladding, 3(1 19: 3(2), 42-—3;3 
o2—3; 3(4), 49 

technology, 3(1), 9 


Summary, 


thermal conductivity, 3(1), 10-11 
thermal expansion, 3(1), 1 1] 
Jranium dioxide — metal dispersi 


2(3), 11—12 


Jranium dioxide — metal fiber fuel elements, swag 


ith cladding, 3(3), 52 


Uranium dioxide — metal fiber fuel element swaged 
mechanical and thermal properties, 3(2), 43 
Jranium dioxide pellets adding with Al,O 2 
52 5 


compatibility with Al, 3(3), 17 
densification, 3(1), 49-50 
deve lopment, 1(4 v 


fabrication, 


pressure bonding with cladding, 3(1), 49 
thermal conductivity, (3), 15; 3(1), 11 

Jranium dioxide pellets (irradiated), i 
product mobility, 3(3), 17-1 

Jranium dioxide pellets (stainls teel id 
mal conductivity, 3(1), 11 

Jranium dioxide pellets (Zircaloy-2-cla 
loop experiment, 1(3), 15, 17 

Uranium dioxide powder, annealing effects, 3 


coating with metallic films, 2(1 19—50 
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Uranium dioxide powder (Continued) 
comminution effects, 3(3), 17 
densification, 3(1), 50 
fluidized-bed coating, 3(4), 53 
metallurgy, 2(1), 12 
oxidation, 2(2), 12; 3(3), 17 
physical properties, 2(4), 7 
preparation, (3), 14; 2(4), 7 
sintering, 1(4), 9; 3(3), 20 


vibratory compaction in Zircaloy tubes, 2(4), 44 


X-ray diffraction, 1(3), 17 


Uranium dioxide powder (canned), radiation effects, 


2(2), 12-13 


Uranium dioxide powder (Zircaloy-2-canned), radia- 


tion effects and sintering, 3(3), 19 


Uranium dioxide powder (Zircaloy-3-canned), radia 


tion effects, 2(3), 14 
Uranium dioxide powder slurries, behavior in Nak, 


2(3), 31 


Uranium dioxide slugs (sintered), thermal conduc 
tivity, 2(2), 12 
Uranium dioxide spheres, metallic coatings, 3(4 


Uranium dioxide system, phase diagrams with oxide 


additives, 2({2), 12 

Uranium dioxide —yttrium oxide mixtures, constitu- 
tion, (2), 14—15 

Uranium dioxide — yttrium oxide system, phas« 
studies, 2(3), 14 

Uranium dioxide —zirconium alloy dispersions, 
radiation effects, 1(2), 12 

Uranium dioxide —zirconium boride dispersions, 

development, 2(4), 19 

fabrication, 2(3), 26 


Uranium dioxide-— zirconium dioxide ceramics, prop 


erties, 3(1), 11—12 


Uranium dioxide —zirconium dioxide system, constitu- 


tion, (3), 19 

fabrication, 3(1), 12 
phase studies, 2(3), 14 

Uranium dioxide —zirconium oxide solid solution, 
radiation effects, 3(3), 22 

Uranium dioxide —zirconium silicate dispersion c« 
ramic, radiation effects, 3(1), 19 

Uranium eutectic alloys (molten), containment in 
oxidized crucibles, 1(3), 48 

Uranium fuel cylinders, internal canning with 
Zircaloy-2, 2(1), 49 

Uranium fuel elements, coextrusion with cladding, 

1(3), 51—2; 1(4), 14, 41; 3(1), 50; 3(3), 54 

drawing with Zircaloy-2 cladding, 3(4), 49 
extrusion with Al cladding, 1(3), 52 
pressure-bonding production, 1(1), 26 
radiation effects, 2(2), 1; 3(4), 4 
technology, 2(2), 1, 3 

Uranium fuel elements (Al-clad), radiation effects 
and thermal transmission, 1(3), 52 


Uranium fuel elements (Al-clad, Ni-bonded), corro- 
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solidification, 
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See also Uranium carbides 
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casting, 


compatibility with, Be, 
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Uranium monocarbide (Continued) 
evaluation as fuel material, 3(3), 20 


fabrication, 3({1), 13; 3(4), 15 


fission-gas release, 2(2), 13—14; 2(4), 8 
green density, 2(1), 14 

handling, 3(4), 15 

hot pressing, 3(3), 21 

Kr™ release, 2(2), 14 

lattice parameter, 3(4), 13 


2(1), 14; 3(1), 12; 3(3), 21 

physical properties, 2(4), 8 

preparation, 2(1), 14; 3(1), 12 
3(3), 55; 3(4), 15 

production by C reduction of U oxides or ammonium 
diuranate, 3(3), 21 

properties of sintered bodies, 2(2), 13 

radiation effects, 2(1), 14; 2(3), 15; 2(4), 8; 3(1), 
19; 3(2), 6; 3(3), 20; 3(4), 13 

reaction with, CO,, 2(2), 13; 2(4), 8 
H,, 2(2), 13 
Nb in Ar, 3(3), 20 

sintering, 2(3), 15; 3(3), 21; 3(4), 15 

storage, 3(4), 15 


melting, 


13; 3(2), 5-6; 


strength, 3(3), 20 
thermal conductivity, 2(4), 8 
thermal expansion, 2(4), 8 
U diffusion into, 3(3), 20; 3(4), 13 
Xe'® release, 2(Z), 14 
Uranium monocarbide (cast), irradiation behavior, 
2(3), 15 
physical properties, 2(3), 15 


Uranium monocarbide (sintered), properties, 2(2), 
13; 3(3), 21 


Uranium monocarbide fuels, C diffusion, 3(1), 12 
C effects on density and electrical resistivity, 
3(1), 12 
corrosion in H,O, 3(1), 12 
development, 3(1), 12 
fabrication, 2(4), 9 
hot pressing, 2(4), 8 
mechanical properties, 3(1), 12 
metallography, 2(4), 8 
physical properties, 3(1), 12 
properties, 2(2), 14; 3(4), 13-15 


thermal conductivity, 3(1), 12 
U diffusion, 3(1), 12 

Uranium monocarbide —graphite fuel elements, prepa- 
ration, 2(2), 13 

Uranium monocarbide powder, production, 3(3), 21 

Uranium monocarbide —uranium mononitride system, 
cold pressing and melting, 2(2), 13 

Uranium monocarbide —uranium nitride system, con- 
stitution, 3(1), 12 

Uranium mononitride, compatibility with metallic 


matrices, 2(2), 11 
fabrication, 3(4), 15 
preparation, 2(2), 11 
properties, 3(4), 13-15 


Uranium nitride, crystal structure, 3(1), 12 


density, 2(4), 8—9; 3(1), 13 
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development, 
fabrication effects, 
melting point, 
physical properties, I(< 
preparation, 
sintering, 


structure, 


reactions, 


Uranium oxide 
See also Uranium dioxide 


3(1), 13 
3(1 


3(1), 12 


2(4), 8; 3(1 
2(3), 15 
2(4), 8; 3(1 


Uranium nitride compacts, preparation, 
Uranium nitride 
2(3), 11-12 

Uranium nitride 


1(4), 9 


CO decomposition on, 


composition, 

flow behavior, 
interstitial Op, 
O, self-diffusion, 


oxidation, 


properties, 


1(2), 14 


radiation effects, 1(2), 


3(3), 22 
Sintering, 
stability, 
structure, 


technology, 


2(2), 12 

(3), 15 

1(3), 

3(3), 18-19 
2(1), 12 
(2), 13; 1 

3(4), 12 

1(2), 14; 4% 

2(1), 12 


thermal conductivity, 


thermodynamic properties, 
volatilization, 


3(1), 19 


Uranium oxide 
Zircaloy cladding, 3(2), 


preparation, 


3(3), 18 


Uranium oxide ceramics, sintering, 
Uranium oxide dispersion ceramics, 


Uranium oxide powders, Kr’ 
Uranium oxides (active 


1(3), 15 


structural behavior, | 


preparation, 


Uranium oxides (inactive 


1(3), 15 


structural behavior, |! 


3(3), 17 


Uranium oxides (irradiated 


Mo”” chemical behavior, 


Xe'** diffusion, 
Uranium phosphide, development 
properties, 
Uranium powder, metallurgy, 
preparation, 
Uranium powder compacts, radiation effects, 


sintering, 


escape, 


preparation and properties, 


20-1 


3(4), 13 


3(1), 2 


3(1), 2 


Uranium powder compacts (irradiated), fissior 
2(1), 2 
Uranium powder products 


Uranium refractories, fabrication, 
Uranium selenide, evaluation as fuel material 


Uranium sheet, annealing effects and rolling 





metal dispersions, development, 


vanadium dispersions, ch 


3), 


fused) fuel elements, swaging 


diffusion from 


, differential calorime 


3(3), 18 


dispersion-hardened 


96 REACTOR CORE MATERIALS 


Uranium sheet (cold-rolled), recrystallization, 3(1), 
48 
Uranium ‘silicide (Zircaloy-2-clad), preparation and 
radiation effects, 3(3), 5 
Uranium silicide ceramic fuels, properties, 2(2), 14 
Uranium silicide dispersant, preparation and com- 
patibility with metallic matrices, 2(2), 11 
Uranium silicide —vanadium dispersions, chemical 
reactions, 1(4), 9 
Uranium silicides, corrosion, 1(3), 20 
development, 3(1), 13 
fabrication, 3(4), 7 
heat-treatment, 3(4), 7 
high-temperature stabilization, 1(3), 19 
microhardness, 1(2), 16 
oxidation, I(1), 14; 1(2), 16 


preparation, 1(3), 19; 3(3), 21; 3(4), 15 


properties, 1(3), 1 19; 3(4), 7, 13-15 
radiation effects, (1), 38; 1(3), 19; 3(4), 7 
reaction with No, 1(1), 14; 1(2), 16 

specific heat, 1(2), 16 


thermal expansion, I(1), 14; 1(2), 16 
Uranium sulfide, development, 3(1), 13 
evaluation as fuel material, 3(3), 20-1 
physical properties, 1(3), 1 
Uranium sulfide fuel, properties, 3(4), 13-15 
Uranium-sulfur compounds, preparation, properties, 
and X-ray diffraction, 2(2), 14 
Uranium telluride, evaluation as fuel material, 
3(3), 20-1 


ranium ternary alloys, hot hardness, 1(3), 6 


Uranium trioxide, properties, 1(4), 11 

Uranium tubing, cable cladding with Al, 2(1), 45 
casting, 3(4), 8 
coextrusion, 2(3), 50 
coexirusion with Zircaloy cladding, 3(4), 51 
development, 1(3), 1 
external extrusion cladding with Al, 3(2), 46 
extrusion, 3(2), 41 
fabrication, 1(3), 48-9 
internal extrusion cladding with Al, 3(2), 46 
pressure bonding with cladding, 3(4), 50 
radiation effects, 1(3), 1 

Uranium tubing (Al-clad), multitemperature coextru 
sion, 2(1), 48 

Uranium tubing (Al-Mg alloy clad), multitemperaturs 
coextrusion and cracking of cladding, 2(1), 48 

Uranium tubing (Ni-plated), exter! 





and internal ex 
trusion cladding with Al, 3(3), 54 
Uranium tubing (Zircaloy-2-clad 


1(4), 41 


Uranium tubular fuel elements (Zircaloy-2-clad 
pressure-bonded), diffusion, 3(2), 44—5 

Uranium —uranium aluminide diffusion couple, UAI 
growth kinetics, 3(1), 15 

Uranium-vanadium alloys, metallic addition effects 
on eutectic temperature, 1(4), 2 

Uranium-vanadium-zirconium alloys, corrosion in 


H,O, (4), 2—3 


Uranium washers, production, I(1), 26 


Uranium wires, vapor deposition with Be-Mg al 
coating, 2(3), 52 
Uranium-yttrium dispersions, density, 3(1), 9 
distortion, 2(4), 5 
fabrication, 3(1), 8-9 
hardness, 2(4), 5 
tensile properties, 2(4), 5; 3(1), 9 
thermal conductivity, 3(1), 9 
thermal cycling, 3(1), 9 
Uranium-yttrium-zirconium alloys 
1(4), 36 
Uranium-Zircaloy alloys, corrosion in H,O, 1(4 
Uranium — Zircaloy-2 alloys, corrosion in H,O, 
1(4), 7 
Uranium— Zircaloy-3 alloys, corrosion in H,O, 
1(4), 7 
swelling, 2(3), 7 
Uranium — Zircaloy-3 alloys (irradiated), anneali 
effects, 2(3), 8 


swelling, 2(3), 7 


Uranium-Zircaloy-Zircaloy subassemblies, pressur¢ 


bonding, {(1), 27 


Uranium zirconide, crystal structure, 3(4), 8 


Uranium-zirconium alloy dispersions, radiation ef- 


fects, (2), 12 
Uranium-zirconium alloy hydride 
See Hydrogen-uranium-zirconium systen 
Uranium-zirconium alloys, behavior summar 
2(1), 6; 3(2), 3 
coating with Zr, 2(2), 55 


oextrusion with cladding, 2(3), 51; 2(4), 43 


coextrusion with cladding and thermocouple 
2(2), 53 
ynstitution, 2(2), 8; 3(3), 5 

corrosion, 1(1), 2, t -  }- : 
2—3, 5—7; 2(1), 7, 15; 2(2), 14; 2(3), 8; 3(3 
99 
“ae 


development for power-reactor use, 3(1), 4 


diifusion 2(2), 37; 2(4), 4; 3(2), 3; 3(3 +4; 


fabrication, 3(3), 6 


hardness, 1(4), 5; 2(1), 7 


heat-treatment effects, 3(3), 5—6 
hydrogen, heats of solution, 3(1), 25 
igration, (2), 23 
reaction with 3(1), 24—§ 
solu ' 3(3 »9 
interdiffusion, 2(3), 16 
Kr” diffusion coefficient in, 2(4), 4 


magnetic susceptibility, 2(1), 7 
modulus of elasticity, I(1 
yxidation, (1), 6, 35 

phase diagrams, 2(3), 3; 3(3 
phase transformation, 3(3), 5 
physical properties, 2(2), 6, & 
pressure-weld bond strengths, 2(4), 43 


processing, 1(3), 6 


production, 2(1), 9 
properties, (3), 6; 2(1), 6; 2(3), 6; 3(2), 3 





, phase dlagram, 











Xe’ 


Cc 


Jranium 
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J 


bend 


eff t 








radiation effects, 
2(1), 3—4, 7 
3(3), 2—3, 6; 
scrap recycling, 
Sintering, 
Stability, 1(4 
Strain at 
structure, I(1 


technology, 


thermal stability, 1! 
transformation, 
U diffusion, 3(3 
> and Xe 
yield strength, 1I(1), 8 
ranium-zircor 


etfects., 


fects 
fission 


neating 


Uranium-zirconium alloys (Continued) 


1(1), 8; 1(2), 6—8, 12; 1(3), 8-9; 
8; 2(2), 8; 2(3), 8; 3(1), 2—3:; 

3(4), 5 
1(3), 9 

2(1), 9 

5; 2(3), 6 

iracture, (1), 8 

, 6; 1(3), 6; 2(2), 6 

3(3), 5 


tensile strength 1(1), 8 


3), 5-6 
1(1), 6; 1(4), 7; 2(2 
, 44 


diffusion coefficients in, 


8; 2(3), 2 
2(4), 4 


lium alloys (extrusion-clad), radiation 


3(3), 2-3 


rire ' nM) 
Z1I nium 


alloys (irradiated), annealing, 


17; 2(2), 7; 2(4), 4, 9 


testing, 2(1), 8-9 


9 ~ 


corrosion in H.O, 2(2), 7 


I transients, 2(1 17: 2 2). 7: 2(4 
2(3), 19; 2(4), 4 
2(2), 7 


ce 


Pas reiease, 


effects on swelling, 


Uranium-zirconium alloys (Zircaloy-clad), corrosion 
letect (2), 3 
fabrication yield evaluation, 1{(1), 26 
radiation effe yrrosion, 1(3 3 4 
resistance bonding, 1(4 42 
Urani -Zil alloys (Zircaloy-2-clad ri 
(2 2(2 3; 3(2 3(3), 3 
4 reatme 2(2 5 
1é1 l 2 % 24 5 
radiation effects, (2), 8; 2(1 > 2a), 2, 40; 
2(4), 4: 3(4), 5, 15 
rea n with H.O, 2(4), 24—5 
thermal ling, (3), 6; 3(2), 3 
Uranium -zir liu illoys (Zircaloy-2-clad) (irra 
liated), heating effects on swelling, 1(4), 7 
Uranium-zirconium alloys (Zircaloy-3-clad), radia- 
effects 1(2), 7 
Uranium-zirconium ceramics, fabrication, 1(1), 13 
Uraniun nolter rconium diffusion couples, 
era 2/14 ) 
Ural zil nium hydride alloys, radiation effects, 
2(4), lf 
Uraniu ibassemblies, pressure bonding 
wi Zircaloy cladding, 2(3), 50 
Uranium-zirconiu tubing, coextrusion with Zircaloy 
2 cladding 2(1), 47 
Uranyl hexahydrate, thermal-decomposition products, 
1(4), 11 
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Pu-l 


compatibility with fissium alloys, 3 
2(3), 31 
2(3), 17 
electroplated coatings, 
3(2), 34 
3(4), 34 
radiation effects on thermal « 
3(2), 36 
Vanadium alloys, electroplated coatings, 3 
3(4), 34 
boride, properties, 3(4), 34 


corrosion, 
diffusion, 
3 (4), 53 
fabricability, 
oxidation, 
onductivity, 


relaxation time, 


oxidation, 
Vanadium 
carbide 


Vanadium properties 


Vanadium nitride, properties, 


Vanadium oxide, properties, 
Vanadium-yttrium alloys, constitution, 2(3 
Vapor-deposited coatings, graphit 

metallic carbides, 1(1), 28 


, ; ol 
Stainiess-ste¢ 


Washers, pr 


Water, separation from D,O, 


duction of U 


Welding 


specific metals and alloys 


age hardening, 2(3), 53 
bibliographies, 3(4), 55 


3(4), 34 


corrosion, 


nondestructive 
stainless steels, 2(3), 39, 43 
technical report catalog, 
iltrasonic, 1(3), 54 


Zr, Zircaloy-2, and Zircaloy 1(1), 29 


X-ray 


SC a 


testing 

Nondestructive testin 
2(3), 53; 
2(1), 51 


fuel-element U content determination, 2 


applications, 


development, 


Yttrium, addition effects on oxidation resist 
metals and alloys, 3(1), 34 

canning in Cu, 3(1), 34 

3(1), 48 


containment by Cr-U alloy, 2(4), 22 


chemistry, 


corrosion in H,O vapor, 2(4), 23 
fabrication, 3(1), 48; 3(3), 43-4, 51 
melting, 3(1), 48 
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Yttrium (Continued) 
metallurgy, 3(1), 48 
O content effects on H absorption, 3(2), 16 
O removal, 3(2), 46 
oxidation, 3(4), 33 
physical constants, 3(1), 42-3 
porcelain-enamel coating, 2(4), 44 
properties, 3(1), 48 
solid solubility in Cr-Fe alloys, 3(2), 32 


solid-state reactions with metals and alloys, 3(1), 


15-16 
welding, 3(4), 55 
Yttrium alloys, phase diagrams, 3(1), 48 
Yttrium hydrides, density, 3(2), 16 
dissociation pressures, 3(2), 16 
electrical resistivity, 3(4), 25 
fabrication, 3(2), 16 
hardness, 3(4), 24 
H content effect on Ny, 3(2), 16 
H content reduction, 3(2), 16 
lattice constant, 3(2), 16 
linear thermal expansion, 3(4), 24—5 
magnetic susceptibility, 3(4), 25 
Nu, 3(2), 16 
properties, 3(2), 16; 3(4), 23-4 
radiation effects, 3(2), 16 
specific heat, 3(4), 25 
stress-rupture data, 3(2), 16-17 
technology, 3(3), 32 
thermal conductivities, 3(4), 24 
transformation, 3(4), 25 
ultimate tensile strength, 3(4), 23-—4 
Yttrium-zirconium alloys, eutectic, 3(1), 42 
phase diagram, 1(4), 36 


Zinc, radiation effects on resistivity, 2(2), 33 
reaction with H,O, 2(1), 33 
U solubility in, 2(2), 8 
Zinc (irradiated), annealing kinetics, 3(2), 26 
Zinc (molten), solubility of Thin, 3(4), 9 
Zircaloy, chemical plating with Cu, 2(4), 43 
corrosion, 1(2), 30--1; 1(3), 33; 1(4), 21, 35-6; 
2(2), 27 
electron-beam welding, 2(1), 51 
fabrication, 2(2), 47; 3(1), 48 
H, diffusion, 1(3), 26—7 
H, pickup, 1(4), 21 
hardness, 2(4), 35 
hydriding, (3), 33; 3(4), 26 
melting, 2(2), 47 
metallurgically bonded joints with stainless-steel 
tubes, 3(3), 54 
pressure bonding, 1(1), 27; 1(2), 40; 1(3), 50; 
1(4), 41 
production cost reduction, 1(3), 49 
properties, 2(4), 35 


quality, (2), 39; 1(3), 49 
radiation effects, 2(1), 41-2 
reaction with steam, 3(4), 36 
salt bonding, 2(4), 43 
stringer occurrence, 1(3), 49 
welding, 4(3), 53; 2(1), 51 


Zircaloy (irradiated), annealing effects, 2(1), 41-2 
Zircaloy fuel assemblies, ceramic-coated weld back- 


ing, 2(4), 44 


Zircaloy fuel-element components, forge rolling, 


2(3), 48 


Zircaloy ingots, ultrasonic testing, 1(3), 54 
Zircaloy sheets, diffusion bonding, 2(1), 51 


Zircaloy tubing, cold working of extruded, 2(1), 45 


injection casting in canning, 2(3), 52 


Zircaloy-2, annealing, 2(3), 35—6; 3(3), 51 


brazing, 3(2), 48 

burst strength, 1(2), 35 

cold-work effects, 3(3), 44 

compatibility with fissium-Pu-U alloys, 3(4), 8-9 

corrosion, 1(1), 32, 35; 1(3), 49; 1(4), 21-2, 39; 
2(1), 28, 34; 2(2), 27; 2(3), 28; 2(4), 20; 3(2), 22; 
3(3), 22, 37; 3(4), 8, 31, 35 

corrosion under irradiation, 3(1), 32 

creep properties, 1(2), 35—6; 1(3), 39; 1(4), 27-8, 
30; 2(1), 34, 36; 2(2), 41; 2(4), 35; 3(1), 42—3; 
3(2), 30; 3(4), 42 

creep-rupture properties, 3(1), 43 

crystal properties, (2), 35 

D heat of transport, 3(4), 26 

diffusion bonding, 3(2), 45 

diffusion with Th, 1(2), 10 

ductility, 1(3), 39 

dynamic modulus of elasticity, 2(3), 37 

explosion forming, 3(1), 52 

flow-stress recovery, 1(3), 40 

fretting corrosion, 2(3), 28; 3(2), 22; 3(4), 31 

grain growth, 2(3), 35 

grain size, 2(2), 40; 2(3), 38, 40-1 

heat-treatment effects, I 3), 38—9; 1(4), 39; 
2(1), 34; 2(2), 27, 40; 2(3), 38, 40—1 

hydridation, (3), 33; 1(4), 15, 21; 2(1), 24; 2(3), 
23, 28; 2(4), 20; 3(3), 37—8; 3(4), 26, 30-1 

hydrogen, absorption in H,»O and steam, 2(3), 28 
effects, 1(3), 39—40; 2(1), 34—36; 3(2), 29 
pickup, 3(3), 33 
thermal diffusion, 3(3), 33, 44 

immersion plating, 3(2), 47 

inclusions, 2(4), 30 

joining to Ag-Cd-In alloys, 1(3), 31 

mechanical properties, 1(3), 38—9; 1(4), 26, 30, 32; 
2(1), 34, 36; 2(3), 36—7; 3(3), 44; 3(4), 42 

metallic coatings, 1(3), 53; 2(2), 55 

physical metallurgy, 2(3), 37 

precipitates, 2(4), 30 

production, 2(1), 28 


properties, 3(2), 40; 3(3), 46 
quality control, 1(4), 22 
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Zircaloy-2 (Continued) 
radiation effects on, H, absorption, 2(2), 22; 
2(3), 28 
impact properties, 2(2), 36; 3(1), 37 
mechanical properties, 1(2), 33—4; 2(4), 27, 
29— 30; 3(2), 28; 3(3), 43 
tensile properties, (1), 39; 2(2), 35; 2(3), 32-3; 
3(4), 40-1 
reactions with H,O and steam, 1I(1), 35; 3(4), 35 
relaxation, 2(3), 36 
residual work effects, 3(1), 42—3 
rolling, 3(3), 51 
soaking effects, 2(4), 35 
strain-fatigue testing, 1(2), 36 
strain-rate effects, 2(3), 36—8, 40-1 
stress effects, 1(3), 39 
stress-fatigue properties, 2(3), 36—7 
stress-relaxation characteristics, 3(4), 42 
stress-rupture properties, 2(3), 36 
stringers, 2(2), 47; 3(3), 51 
structural anisotropy effects, 2(3), 38 
surface O, effects, 2(3), 36 
tensile properties, (4), 27, 30, 32, 39; 2(2), 40-2; 
2(3), 36, 38, 40—1; 2(4), 35; 3(2), 29 
thermal expansion, 2(3), 37-8 
transformation temperatures, 1(4), 35 
wear factors against stainless steel 347, 1(3), 31 
welding, t(1), 29; 1(2), 41; 2(2), 25; 3(4), 55 
yield strength, 1(2), 35 
Zircaloy-2 (annealed), creep properties, 3(1), 42; 
3(2), 30 
Zircaloy-2 (cast), impact and tensile properties, 
2(1), 34—5 
Zircaloy-2 (cold-worked), properties, 3(1), 42—3; 
3(2), 30; 3(3), 44 
Zircaloy-2 (Cu diffusion-bonded), H, absorption in 
H,O, 2(1), 28 
Zircaloy-2 (Cu-jacketed), Cu diffusion, 3(2), 34—5 
Zircaloy-2 (Fe diffusion-bonded), H, absorption in 
H,O, 2(1), 28 
Zircaloy-2 (fusion-welded), ultimate and yield 
strengths, 2(1), 34—5 
Zircaloy-2 (irradiated), damage annealing, 3(4), 40 
hardening recovery, 1(3), 44 
oxide weight gains in H,O, 2(3), 28 
Zircaloy-2 (molten), reaction with H,O, I(1), 35; 
2(1), 33-4 
reaction with uranyl sulfate solution, 2(1), 33—4 
Zircaloy-2 (vacuum-melted), impact properties, 
3(1), 43 
low-cycle strain-fatigue properties, 3(1), 43 
Zircaloy-2 (wrought), impact and tensile properties, 
2(1), 34—5 
Zircaloy-2 diaphragms, creep and deflection testing, 
3(2), 30 
Zircaloy-2 module boxes, explosion sizing, 3(2), 51 
Zircaloy-2 receptacle plates, fabrication, 2(3), 50 
Zircaloy-2 strip, tensile properties, 2(3), 36 
Zircaloy-2 tubing, fabrication, 1(4), 39 


hydrostatic destructive testing, 3(2), 29—30 
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pressure testing, 
Zircaloy-2 welds, backup contamination, 
corrosion in H,O, 2(1), 50; 2(4), 20 


Zircaloy-2—Zircaloy-2 sheet, { 
H,O, 2(3), 28 


zirconium alloy 


creep properties, 


i) 
e 62 


crystal properties, 
heat-treatment effects, 
mechanical properties, 
radiation effects, 


strain-latigue testing, 
stress-rupture properties, 


tensile properties, 


1(1), 29; 2(3), 53 


Zircaloy-3 welds, corrosion resistance 


Zircaloy-4, creep properties, 


mechanical properties, 


Zircaloy-B, reactions with H,O and steam, 
Zirconium, arc cutting, 


compatibility with fissium-Pu-U 
compatibility with UC, 


cracking in hydridation, 
creep properties, 
crystal production, 


diffusion welding, 
dimensional changes, 
electron-beam welding, 


hot hardness, 
1(4), 15, 21; 2(1), ; 

2 (4), 15; 3(3), 37; 3(4), 30 
hydrogen, cortent adjustment, 


in corrosion, 
1(3), 20; 2(3), 28; 2(4), 
lattice stability, 


mechanical properties, 
metallic coating, 

nuclear properties, 
1(2), 31; 1(3), 34; 2(4), 


pressure bonding with metals, 


published data, 
pyrophoricity 





100 


Zirconium (Continued) 

radiation effects on, gaseous oxidation, 3(2), 27 
impact strength, 3(1), 37 
lattice, (1), 39; 3(1), 37 
mechanical properties, 3(1), 39 

radiographic testing, I(1), 30 

reaction with H,O, I(1), 35; §(2), 30; 1(4), 25; 
2(1), 33; 2(4), 24—5; 3(2), 8; 3(4), 35 

recovery kinetics, 3(2), 35 

scaling, (2), 31; 1(4), 21—2; 2(2), 27; 2(4), 20 

separation from Hf, 3(4), 1 

solubility:in Y, 3(1), 42 

stringers, (3), 33; #(4), 35 

technology, 1(3), 49 

thermal-gradient effects, 3(2), 34 

welding, 1I(1), 29; 3(1), 53 

Zirconium (cold-worked), hardness, recovery, and 

recrystallization, 2(3), 34 

Zirconium (irradiated), damage recovery, 3(3), 41; 
3(4), 41 

fission-fragment recoil range, 3(2), 26 

Zirconium (molten), reaction with H,O, 1I(1), 35; 

3(2), 25 

Zirconium alloy hydrides, dissociation pressures, 
1(2), 23 

mechanical properties, 2(4), 15 


Zirconium alloy ingot, piercing, 3(1), 48 
Zirconium alloys, annealing, 3(3), 51 


corrosion, 2(1), 28; 3(3), 38, 45 
deformation modes, 1(3), 38 

fabrication, 3(1), 48 

H, pickup, 3(3), 32—3 

hardness, 2(1), 28 

hydridation, 1(3), 33; 1(4), 21; 2(4), 15 
mechanical properties, 3(1), 37—8, 43-—5 
oxidation, (2), 31; 1(3), 33—4; 3(2), 22; 3(4), 34 
pickling, 2(1), 28 

published data, 2(3), 45 

radiation effects, 2(2), 33—4; 3(1), 37-8 
rolling, 3(3), 51 

scaling, 1(2), 31; 2(2), 27 

strength, 3(3), 38, 45 

stringer-formation prevention, 3(3), 51 


Zirconium boride 


See also Zirconium diboride 
compatibility with stainless steel, 3(2), 19 
corrosion resistance to Na, 2(1), 32 
properties, 3(4), 34 
radiation effects, (2), 26 
solubility in H,O, 1(3), 32 
Zirconium boride -—stainless steel dispersions, fabri- 
cation, 2(2), 26 


Zirconium carbide, corrosion resistance, 2(1), 32 


properties, 3(4), 34 

vapor-deposited coating on graphite, 1I(1), 28 

Zirconium cladding, diffusion with Mo-U alloys, 
2(2), 39 

thickness determination, 3(2), 52 
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Zirconium diboride 
See also Zirconium boride 
chemical reactions, 3(4), 29 
melting effects, 3(2), 41 
oxidation, 3(4), 53 
yadiation-induced He release, 3(3), 35—6 
thermal-shock resistance, 3(4), 53 
vapor pressure, 3(4), 28-9 
Zirconium diboride powder, coating with Nb, 
3(2), 47 
radiation effects, 2(4), 19 


Zirconium diboride powder (irradiated), annealing 
effects, lattice constant changes, and line broaden- 
ing, 2(4), 19 


Zirconium dioxide, arc spraying, 3(2), 47 
corrosion resistance, 2(1), 32 
properties, 3(4), 34 
protective effects against H,, 2(3), 28 
radiation effects, 2(4), 11; 3(2), 27; 3(3), 22; 

3(4), 39 

radiation-induced phase transformation, 3(3), 41 
reaction with PuO,, 3(4), 15 


Zirconium dioxide (irradiated), phase changes, 

3(4), 40 
Zirconium dioxide film breakdown, 3(1), 32 
Zirconium dispersions, radiation effects, (1), 15 
Zirconium hydride 

See also Hydrogen-zirconium system 

cladding, 1(3), 26; 2(4), 15 

compatibility with CO,, 3(3), 33 

crystal structure, (2), 23 

electrical resistivity, 3(2), 15; 3(3), 32 

fabrication, 2(4), 15 

H, diffusion in, (2), 23; 3(2), 16; 3(3), 32—3 

Hall coefficients, 3(2), 15; 3(3), 32 

heat content, 1(3), 26 

mechanical properties, 2(4), 15 

moderator uses, 3(1), 24 

preparation, 1(3), 26 

pressure bonding with stainless-steel cladding, 

1(3), 51 

properties, (1), 21; 1(3), 26; 1(4), 15; 2(4), 15 

reactions with N, and NaK, 1(3), 26 

specific heat, 3(3), 32 

structure, 1(4), 15 

technology, 3(3), 32 

tensile properties, 2(4), 15 

thermal conductivity, 2(4), 15 

thermal expansion, 1(3), 26 

vapor deposition of Mo, 1(3), 53 
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